Chemical potentials in aqueous solutions of some ionic liquids with the 1-ethyl-3-methylimidazolium cation.
We determined the vapor pressures of aqueous solutions of 1-ethyl-3-methylimidazolium ([C 2mim])-based ionic liquids (IL) with counteranions, tetrafluoroborate (BF 4 (-)), trifluoromethanesulfonate (OTF (-)), and iodide (I (-)). Because in literature the evidence is accumulating and pointing to the fact that ionic liquid ions do not dissociate in aqueous media for the most of the concentration range, we analyzed the vapor pressure data on the basis of binary mixture, and the excess chemical potentials of each component were calculated. From these, the intermolecular interactions in terms of excess chemical potential and hence the concentration fluctuations were evaluated. Though any further discussion into the mixing schemes of the mixture awaits the excess partial molar enthalpy and hence the excess partial molar entropy data, the net interaction in terms of excess chemical potential indicates that the affinity of each IL is ranked in the descending order [C 2mim]I > [C 2mim]OTF > [C 2mim]BF 4. This is consistent with our earlier findings that [C 2mim] (+) is modestly amphiphilic with almost equal hydrophobicity and hydrophilicity, I (-) is a hydrophile, and OTF (-) is amphiphilic, and BF 4 (-) is believed to be strongly hydrophobic.